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Abstract
Background: Few longitudinal studies have explored lifetime criminality in adults with a childhood history of
severe mental disorders. In the present study, we wanted to explore the association between adult delinquency
and several different childhood diagnoses in an in-patient population. Of special interest was the impact of
disturbance of activity and attention (ADHD) and mixed disorder of conduct and emotions on later delinquency, as
these disorders have been variously associated with delinquent development.
Methods: Former Norwegian child psychiatric in-patients (n = 541) were followed up 19-41 years after
hospitalization by record linkage to the National Register of Criminality. On the basis of the hospital records, the
patients were re-diagnosed according to ICD-10. The association between diagnoses and other baseline factors
and later delinquency were investigated using univariate and multivariate Cox regression analyses.
Results: At follow-up, 24% of the participants had been convicted of criminal activity.
In the multivariate Cox regression analysis, conduct disorder (RR = 2.0, 95%CI = 1.2-3.4) and hyperkinetic conduct
disorder (RR = 2.7, 95% CI = 1.6-4.4) significantly increased the risk of future criminal behaviour. Pervasive
developmental disorder (RR = 0.4, 95%CI = 0.2-0.9) and mental retardation (RR = 0.4, 95%CI = 0.3-0.8) reduced
the risk for a criminal act. Male gender (RR = 3.6, 95%CI = 2.1-6.1) and chronic family difficulties (RR = 1.3, 95% CI =
1.1-1.5) both predicted future criminality.
Conclusions: Conduct disorder in childhood was highly associated with later delinquency both alone or in
combination with hyperactivity, but less associated when combined with an emotional disorder. ADHD in
childhood was no more associated with later delinquency than the rest of the disorders in the study population.
Our finding strengthens the assumption that there is no direct association between ADHD and criminality.
Background
Knowledge about which child psychiatric disorders pre-
cede criminal behaviour is important to delineate high
risk children seen in child psychiatric services. Research
has consistently demonstrated the long-term impact of
childhood psychiatric problems on later antisocial traits,
especially conduct problems that have been shown to be
developmental precursors of later antisocial behaviour
and criminality [1-8]. Recent studies conducted on pris-
oners in western countries have shown that about half
of the imprisoned fulfilled the diagnoses of serious
conduct disorder or antisocial personality disorder when
incarcerated [9,10].
Although conduct disorder is a well known antecedent
of antisocial development, other childhood disorders as
precursors of antisociality are more controversial. So far,
long-term follow-up studies have demonstrated that
attention-deficit/hyperactivity disorder (ADHD) com-
bined with conduct disorder is a precursor of later anti-
social behaviour [11-13]. There are, however, discrepant
findings with regard to ADHD without conduct pro-
blems as an independent precursor of criminality. Based
on the results of long-term epidemiological follow-up
studies, Farrington [3], Babinski et al. [14] and Souran-
der et al. [8] found that hyperactivity-impulsivity, inde-
pendently of conduct problems, predicted later
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any medium, provided the original work is properly cited.criminality in males. In two long-term clinical follow-up
studies, Mannuzza et al. [15,16] similarly found that
ADHD was a developmental precursor of antisocial
behaviour in early- and mid-adulthood. Satterfield et al.
[13], on the other hand, reported in his clinical follow-
up study of hyperactive outpatient boys that only those
individuals with ADHD combined with childhood con-
duct problems were at increased risk of criminality.
Likewise, in a 10-year follow-up study of a birth cohort,
Fergusson et al. found that children with attention defi-
cits but no conduct problems were not at increased risk
of juvenile delinquency. They were, however, at risk of
later reduced academic success in a dose-response man-
ner [17]. Recently, Diamantopolou et al. [2], similarly,
found that there were no direct association between
ADHD symptoms and later antisocial personality pro-
blems. Neither did they find that the combination of
internalizing and externalizing symptoms appeared to
add to the prediction of later antisocial behaviour in
adolescence.
During the last decades, there has been a growing
interest in the interplay between internalizing and exter-
nalizing problems, but there have been no clear findings
about the outcome for children with comorbid conduct
and emotional disorders. Sourander et al. found that
children with combined emotional and conduct pro-
blems had a higher risk of criminality compared with
children who only had emotional problems, attention
deficits and/or conduct problems [8]. Their results pro-
vided only partial support from previous research. In
two longitudinal clinical studies, Harrington et al. [18]
and Fombonne et al. [19] found that children and ado-
lescents with comorbid conduct and depressive disor-
ders had a higher risk of later criminality and antisocial
behaviour than those who only had emotional disorders.
However, the outcome among children with comorbid
disorders was similar to those with conduct disorders
alone.
In sum, there are still no consistent findings from epi-
demiological or clinical studies whether ADHD alone is
a precursor of later criminality; nor is it known whether
children with combined emotional and conduct disorder
are at higher risk of later antisocial behaviour than
those with conduct disorder alone or in combination
with hyperactivity.
Studying child psychiatric in-patients with excessive
symptom load could enhance prediction of which disor-
ders precede criminality. Previous research has shown
that severity of symptoms increases the stability of a dis-
order [20], and clinical referred children have been
found to have high diagnostic stability from childhood
to adolescence [21]. To our knowledge, there are, how-
ever, few long-term follow-up studies of seriously
affected in-patient children with ADHD or comorbid
emotional and conduct disorder. Only two of the pre-
viously mentioned clinical studies had included in-
patients [18,19].
In the present study, former child psychiatric in-
patients were followed up 19 to 41 years after hospitali-
zation by linking their records to the National Register
of Criminality. The combination of a long follow-up
period and diagnostic evaluation, according to the ICD-
10 classification system, made this study suited for
exploring the association between several different child-
hood diagnoses and the development of criminality in
adolescence and into mid-adulthood. The mean age at
follow-up was 38 years, an age after which the likelihood
of criminal debut is minimal. We could, therefore, pro-
vide a comprehensive picture of lifetime criminality in
adults with a childhood history of severe mental
disorders.
In addition, the extensive information in the hospital
records made it possible to control for vulnerability fac-
tors, other than diagnoses, that could contribute to the
development of later criminality.
We wanted to test the hypothesis that there was a
direct association between hyperkinetic symptoms and
later criminality in former child psychiatric in-patients,
with ADHD increasing the risk for delinquency, inde-
pendent of conduct disorder comorbidity or not.
We also wanted to test the hypothesis that former
child psychiatric in-patients with mixed disorder of con-
duct and emotions were at increased risk for later crim-
inality compared to those with conduct disorder only. A
final issue was to explore whether vulnerability factors




All consecutively admitted in-patients to the children’s
unit at the National Centre for Child and Adolescent
Psychiatry (NCCAP), in Oslo Norway, from January
1968 to October 1988, were included in the study (n =
635). With regard to ethnicity, all but ten were Cauca-
sians. The NCCAP’sc h i l d r e n ’s unit, which was opened
in 1968, provided specialized treatment for children 13
years or younger from all over Norway who had com-
plex child psychiatric disorders in need of skilled treat-
ment. The hospital records provided detailed baseline
information of behaviour and symptoms, psychological
test results, school performance (all children of school
age had adjusted school programmes during their hospi-
talization) and extensive anamnestic information about
the children and their families. The study population
was identified from the population register at the Cen-
tral Bureau of Statistics, by using the citizen’si d e n t i t y
number, which ensured a definite identification. The
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Criminality at follow-up in July 2007. The criminal reg-
ister has lifetime information about all criminal proceed-
ings against everyone residing in Norway. The reported
findings are based on court convictions for infractions
of all breaches of the law. The terms “delinquent”,
“criminal” and “convicted” are used interchangeably in
this paper.
Age at first and last entry into the register was
recorded, together with a description of the offences
committed. The offences were classified into violent
offences (all offences involving interpersonal aggression
and threats, robbery, arson), sexual offences (offences
against public decency, immoral intercourse with min-
ors, incest, rape), crimes against property (larceny of all
kind, frauds, forgery, embezzlement), drug violations
and “other offences” (traffic offences, vandalism, posses-
sion of weapons, refusal to obey orders, vagabonding,
crimes against military law). The sentences were cate-
gorized in terms of judicial fine only, conditional impri-
sonment, unconditional imprisonment and mandatory
care. Under the Norwegian criminal code, people with
mental retardation are able to stand trial. People with
mild mental retardation (IQ between 70-55) can be sen-
tenced to ordinary prisons. Offenders in the category of
severe mental retardation (IQ below 55) are seldom pro-
secuted, but can be sentenced to mandatory care for a
period of 3 years [22].
Participants
For 635 in-patients admitted to hospital, 78 of the hos-
pital records could not be located. In one case, the
record was incomplete, and another patient who was
older than 13 years at admission was excluded. In five
cases, we could not determine the personal identifica-
tion number at the Central Bureau of Statistics.
A total of 550 subjects (87% of the original sample)
were identified in the population register at the Central
Bureau of Statistics at follow-up in 2007. Of these, 25
(5%) had died and 14 (3%) had emigrated. Those who
had emigrated or died before the age of 14 years (n =
9), which was the legal age of criminal responsibility at
that time, were excluded from the study. Thus, a total
of 541 participants were included in this study.
The sex distribution was 366 (68%) boys and 175
(32%) girls, and the mean age at hospitalization was 7.9
years (SD 2.7, range 0-13).
The mean age at follow-up (when those who had emi-
grated or died were excluded) was 38.3 years (SD 7.0,
range 23-52), and the mean follow-up period from first
admission was 30.4 years (SD 6.6, range 19-41).
With regard to treatment, 57% of the patients were
admitted to the family ward, where the intervention was
based mainly on diagnostic evaluation and family
therapy. The other patients, who were admitted to the
inpatient long-term ward (40%) and to the day care
ward (3%), received diagnostic evaluation, psychody-
namic-oriented individual therapy and/or social psychia-
tric interventions. The mean length of stay was 1.1
months at the family ward, 8.2 months at the inpatient
long-term ward and 22.5 months at the day care ward.




Based on all the information in the hospital records,
including weekly ward descriptions of the children, all
the patients were re-diagnosed according to current cri-
teria in ICD-10 [23]. The hospital records were compre-
hensive with extensive anamnestic information provided
by parents, teachers and local health workers. All 541
patients were re-diagnosed by the first author and inde-
pendently by at least one other experienced child psy-
chiatrist. If the two raters disagreed, the case was
discussed by a research group of four child psychiatrists,
and a consensus diagnosis was established.
It was found that 25% of the patients had more than
one psychiatric ICD-10 diagnosis, with nonorganic
eneuresis or encopresis being the co-diagnoses most
often encountered (59% of the cases). The diagnosis of
greatest clinical importance (principal diagnosis) was
pre-empted in this study. Table 1 contains a summary
of the principal diagnoses, which were clustered into 10
groups: 1) Conduct disorder (F91); 2) Disturbance of
activity and attention/ADHD (F90.0), (in accordance
with ICD-10 diagnostic criteria, they all fulfilled the
DSM-IV criteria for the corresponding ADHD of com-
bined type, except for five participants who fulfilled the
criteria for ADD); 3) Hyperkinetic conduct disorder
((F90.1), the criteria for both hyperkinetic and conduct
disorders must be met to achieve the diagnosis); 4)
Mixed disorder of conduct and emotions ((F92), the
criteria for both an emotional disorder and a conduct
disorder must be met to achieve the diagnosis); 5) Emo-
tional disorder, including emotional disorders in child-
hood (F93), anxiety and other neurotic disorders (F40-
F49), mood disorders (F30-F39), eating disorders (F50)
and mutism (F94.0); 6) Attachment disorder (F94.1
and F94.2); 7) Pervasive developmental disorder
(PDD) (F84); 8) Mental retardation only (MRO) (F70-
F79 as the only diagnosis); 9) Other disorders,i n c l u d -
ing organic mental disorders (F06), tic disorders (F95),
nonorganic eneuresis (F98.0), encopresis (F98.1), stutter-
ing (F98.5) and psychosis (F20); and 10) Z-group diag-
noses including diagnoses given for factors influencing
health status and contact with health services. Investiga-
tions of problems within the family usually led to such a
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meet the criteria for a psychiatric diagnosis.
Socio-demographic variables
Gender was registered at baseline and reported in table
1.
We also applied a global assessment of chronic family
difficulties (CFD) [24] based on all the information
available in the hospital records of the past and present
family situation. Socioeconomic conditions, social net-
work, marital or family discord and current/previous
physical and mental health of the family members were
recorded. The total burden of difficulties was scored on
an interval scale from 0 to 6. A score of 0 reflects no
sign of chronic family difficulties and a score of 6
reflects severe difficulties/very disturbed family environ-
ment (Table 1).
Level of cognitive abilities
An assessment of each participant’sc o g n i t i v el e v e lw a s
based on all the information available in the hospital
records, including clinical findings, psychometric test
results (in some cases standardized intelligence tests, e.g.
Wechsler Intelligence Scale for Children (WISC), Stand-
ford-Binet Intelligence Scales, Leiter International Per-
formance Scale) and pedagogic tests (e.g. Illinois Test of
Psycholinguistic Abilities (ITPA), Peabody Picture Voca-
bulary Test) during hospitalization. For children of
school age, systematic pedagogical evaluations were per-
formed by teachers at NCCAP’s affiliated school. Diag-
nostic criteria for mental retardation were used
according to the ICD-10. In the present study, cognitive
level was dichotomized in terms of mental retardation
(MR) yes/no, which correspond to the approximate cut-
off for IQ greater or less than 70 (Table 1). Previous
research has shown that having an IQ of at least 70 is
an important prognostic factor for delinquency often
used in the literature [22,25,26]. In 24 cases, lack of
information in the records made it impossible to assess
cognitive functioning, and so the corresponding data
were recorded as missing.
Children’s Global Assessment Scale (CGAS)
The children were also reassessed on the CGAS, a glo-
bal assessment of the child’s psychosocial functioning
[27]. The scale runs from 1 to 100, with 1 indicating the
most severely disordered and 100 the best functioning
child. The assessment was based on the child’s function-
ing at admission (Table 1).
Inter-rater reliability study
An inter-rater reliability study was carried out for 476
patients, yielding an overall kappa value of 0.77 for the
ICD-10 diagnoses in Table 1 (varying from 0.52 for
attachment disorders to 0.89 for PDD and mental retar-
dation), and intraclass correlation coefficients (ICC) of
0.83 for CGAS, 0.86 for CFD and 0.85 for cognitive
level.
Statistical methods
Descriptive statistics are presented as means with stan-
dard deviations, medians and ranges, as appropriate.
Variables were investigated using Student’s two-sample t
test for continuous variables, and Pearson’sc h i - s q u a r e
test and Fisher’s exact test for categorical variables. Cox
proportional regression analyses were used to analyse
t h er i s ko fl a t e rc o n v i c t i o n s .In these analyses, partici-
pants were followed from the age of 14 years, which was
the youngest age for registration of criminality, until
their first contact with the police, or otherwise, their
date of emigration, death, or else their follow-up in July
2007 for those who had not been convicted. The effects
of possible prognostic variables were tested using uni-
variate Cox regression. Variables that were significant at
the 5% level were included in a multivariate Cox
Table 1 Distribution and descriptive characteristics of diagnostic groups at admission









Conduct disorder (F91) 45 37 (82) 4.7 (1.0) 43.5 (6.4) 43 1 (2)
Disturbance of activity and attention/ADHD (F90.0) 40 30 (75) 3.4 (1.6) 41.4 (7.1) 36 13 (36)
Hyperkinetic conduct disorder (F90.1) 46 39 (85) 4.1 (1.4) 40.0 (4.1) 43 7 (16)
Mixed disorder of conduct and emotions (F92) 78 55 (71) 4.6 (1.1) 42.8 (6.5) 76 9 (12)
Emotional disorder
(F30, F40, F50, F93, F94.0)
121 60 (50) 4.1 (1.4) 47.2 (10.1) 117 15 (13)
Attachment disorder (F94.1, F94.2) 20 12 (60) 5.4 (0.9) 39.6 (2.8) 18 3 (17)
PDD (F84) 110 88 (80) 3.2 (1.4) 31.7 (6.2) 107 71 (66)
Mental retardation only (F70) 29 20 (69) 3.1 (1.6) 34.0 (5.9) 29 29 (100)
Residual disorders (F06, F20, F95, F98.0, F98.1, F98.5) 33 14 (42) 3.7 (1.4) 36.0 (13.0) 32 20 (63)
Z-group diagnoses 19 11 (58) 4.7 (0.9) 69.5 (13.5) 16 2 (13)
Total study population 541 366 (68) 4.0 (1.4) 41.2 (11.1) 517 170 (33)
N
C* = 24 records were too incomplete to assess cognitive abilities, and were recorded as missing.
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measures of relative risk, are presented together with
their 95% confidence intervals.
Kappa statistics and intraclass correlation coefficients
(ICC) analyses were used to examine the inter-rater
reliability.
SPSS version 15 was used for the statistical analyses.
Ethics
The study was approved by the Regional Committee of
Ethics in Medical Research, the Department of Health




Of the total sample of 541 persons, 131 (24%) were
f o u n di nt h ec r i m er e g i s t r ya tf o l l o w - u p( T a b l e2 ) .O f
these, 114 (31%) of the males and 17 (10%) of the
females had been convicted. Of the 131 individuals who
committed crimes, 85 (65%) were re-offenders.
Although the crimes were of different types, they all
showed extensive overlap (Figure 1). Most offenders had
committed crime against property (n = 88, 67%), fol-
lowed by drug offences (n = 56, 43%) and violent
offences (n = 54, 41%). The mean number of sentences
was 4.7 (SD 5.5, range 1-35), and the median was 2.0.
Fifteen (11%) participants, who had only received judi-
cial fines, had committed a variety of crimes. Those
receiving unconditional or conditional sentences were
significantly younger at their first offence than those
who only received judicial fines (20.1 years; SD 5.9,
range 14-46 years, vs. 25.7 years, SD 6.8, range 16-37
years, p < 0.01).
None of the offenders was sentenced to mandatory
care.
Childhood precursors of convictions for delinquency
Table 2 shows the relationship between possible vulner-
ability factors recorded at baseline and convictions
recorded at follow-up. Results from univariate and mul-
tivariate analyses performed are presented.
Table 2 Vulnerability factors for delinquency





N (%)/Mean(SD) N (%)/Mean (SD) RR (95% CI) RR (95% CI)
Mental health (ICD-10)
Conduct disorder (F91) 45 20 (44) 25 (56) 3.2 (2.0-4.9)*** 2.0 (1.2-3.4)*
Disturbance of activity and attention/ADHD (F90.0) 40 29 (73) 11 (27) 1.2 (0.7-2.2) -″
Hyperkinetic conduct disorder (F90.1) 46 21 (46) 25 (54) 3.4 (2.2-5.2)*** 2.7 (1.6-4.4)***
Mixed disorder of conduct and emotions (F92) 78 52 (67) 26 (33) 1.6 (1.1-2.5)* ns
Emotional disorder
(F30, F40, F50, F93, F94.0)
121 96 (79) 25 (21) 0.8 (0.5-1.2) -″
Attachment disorder
(F94.1, F94.2)
20 12 (60) 8 (40) 1.9 (0.9-3.9) -″
PDD (F84) 110 103 (94) 7 (6) 0.2 (0.1-0.4)*** 0.4 (0.2-0.9)*
Mental retardation only (F70) 29 28 (97) 1 (3) 0.1 (0.0-0.9)* ▫
Residual disorders (F06, F20, F95, F98.0, F98.1, F98.5) 33 30 (91) 3 (9) 0.3 (0.1-1.0) -″
Z - group diagnoses 19 19 (100) 0 0.1 (0.0-3.4) -″
Sociodemographic variables
Male gender 366 252 (69) 114 (31) 3. 8 (2.3-6.3)*** 3.6 (2.1-6.1)***
Chronic family difficulties scale 3.8 (SD 1.4) 4.5 (SD 1.4) 1.4 (1.2-1.6)*** 1.3 (1.1-1.5)**
Cognitive level/CGAS
Mental retardation 170
Δ 155 (91) 15 (9) 0.2 (0.1-0.4)*** 0.4 (0.3-0.8)**
CGAS 40.9 (SD 12.2) 41.9 (SD 6.2) 1.0 (0.99-1.02) -″
Prevalence of several vulnerability factors, and Relative Risk (Hazard ratio) estimated by univariate and multivariate Cox Regression for the study population of
convicted (n = 131) and not convicted (n = 410) during the follow-up period. Significant Relative Risk are given in bold (* p < 0. 05, ** p <0. 01, *** p <0. 001).
Variables obtaining a p-value < 0.05 in the unadjusted analyses were entered into the adjusted analysis.
-″ = The variable was not entered into the multivariate analyses (p > 0.05).
ns = non significant.
▫ = The variable was not entered into the multivariate analysis because of overlapping construct with the MR variable.
Δ = Includes those with mental retardation only.
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ciated with a criminal act in the univariate Cox regres-
sion analyses (Table 2). Conduct disorder (56%
convicted, RR = 3.2, 95% CI = 2.0-4.9), hyperkinetic
conduct disorder (54% convicted, RR = 3.4, 95% CI =
2.2-5.2) and mixed disorder of conduct and emotions
(33% convicted, RR = 1.6, 95% CI = 1.1-2.5) represented
significantly higher risk of later criminality when com-
pared with the other mental disorders. The diagnoses of
PDD (6% convicted, RR = 0.2, 95% CI = 0.1-0.4) and
MRO (3% convicted, RR = 0.1, 95% CI = 0.0-0.9) signifi-
cantly reduced the risk of future criminal behaviour.
Male gender (31% convicted ,R R=3 . 8 ,9 5 %C I=2 . 3 -
6.3) and CFD scale score (RR = 1.4, 95% CI = 1.2-1.6)
were other vulnerability factors representing higher risk
of later criminality, while MR (9% convicted, RR = 0.2,
95%CI = 0.1-0.4) represented lower risk of later crimin-
ality. All but one of the eight associated factors were
entered into a Cox regression. Because the MRO vari-
able represented overlapping constructs with the overall
MR variable, it was not included in the equation. Six
variables remained significant in the final multivariate
model (Table 2): Conduct disorder (RR = 2.0, 95%CI =
1.2-3.4), hyperkinetic conduct disorder (RR = 2.7, 95%
CI = 1.6-4.4), male gender (RR = 3.6, 95%CI = 2.1-6.1)
and CFD scale score (RR = 1.3, 95% CI = 1.1-1.5) repre-
sented higher risk for later delinquency. The diagnosis
of PDD (RR = 0.4, 95%CI = 0.2-0.9) and MR (RR = 0.4,
95%CI = 0.3-0.8) reduced the risk for later conviction.
We found no evidence of interactions. We specifically
found no interaction between cognitive level and ADHD
or between CD and chronic family difficulties (data not
shown).
We also forced the ADHD variable into the final
model. The results of main vulnerability factors did not
change (data not shown).
Because a significant proportion of the participants
had mental retardation (n = 170), and because the cog-
nitive level was different between diagnostic groups
(Table 1), separate Cox analyses were used to evaluate
those with normal cognitive abilities. We found the rela-
tive strengths of the main vulnerability factors for crim-
i n a l i t yt ob es i m i l a r( d a t an o ts h o w n ) .W ea l s or a n
analyses where sub-grouping of mental retardation was
more fine-meshed, and where those with severe mental
retardation (n = 73) were excluded, without changing
the results of main vulnerability factors (data not
shown).
Because few of the females had been convicted (n =
17), and because the gender distribution was different
between diagnostic groups (Table 1), separate Cox ana-
lyses were also performed exclusively for males. In the
multivariate Cox regression analyses, all the main vul-
nerability factors remained significant (data not shown).
Finally, when the five children in the ADHD group
that only fulfilled the criteria for ADD were excluded
from the ADHD group, the results remained the same.
There was still no association between ADHD and
delinquency.
Discussion
In the present study, 131 (24%) individuals had com-
mitted crimes during the follow-up period and were
found in the crime registry. We found conduct disorder
and hyperkinetic conduct disorder in childhood to be
highly associated with delinquency in adulthood. When
conduct disorder was combined with emotional disor-
der, the association was no longer significant, and there
was no direct association from ADHD in childhood to
future delinquent behaviour. Thus, our two hypotheses
were not confirmed. A high chronic family difficulties
scale (CFD) score enhanced prediction of future
criminality.
Crime rate
The crime rate in our child psychiatric in-patient
population was 24%. It is difficult to obtain reliable fig-
ures concerning the prevalence of convicted persons in
Norway, but estimates indicate close to 10% [28].
Recently, in a Norwegian birth cohort from 1977,
about 10% (16% males and 3% females) were charged
for a crime before the age of 25 years [29]. Our find-
ings, thus, indicate a substantial increased criminal
activity in the study population compared to the gen-
eral population. The increased crime rate is similar to
findings in a Swedish register study of child psychiatric
in-patients, 18 years or younger, of whom 21% had
Figure 1 Distribution and overlap of the various crimes
committed in the convicted group, n = 131. ª : 9 sexual offences,
4 of these sexual offences only. ( )* = in combination with “other
crimes”. (Ex: 10 (2)*= 2 of ten offences in combination with “other
crimes”.) Those committed only “other crimes” (n = 14), are
excluded from the diagram.
Mordre et al. BMC Psychiatry 2011, 11:57
http://www.biomedcentral.com/1471-244X/11/57
Page 6 of 10received sentences for criminal offences at follow-up
when they were from 33 to 37 years old [30]. The
delinquency rate was even higher (52%) in a long-term
follow-up study of former adolescent psychiatric in-
patients conducted by Kjelsberg et al. In this study,
1276 patients aged from 12 to 18 years were followed
up 15-33 years after hospitalization [28]. Engqvist and
Rydelius [31] found, likewise, in their study of former
child and adolescent psychiatric patients, that 44% of
the 279 in-patients were contained in the crime regis-
ter at follow-up. The lower crime rate in our group
might be due to its heterogeneous diagnostic distribu-
tion, there being a significant proportion of partici-
pants with PDD (21%). Many of our participants had
cognitive level below 70 (n = 170, 31%), and when they
were excluded, the crime rate in our population
increased to 32%. However, regardless of these study
populations being different, the main conclusion is the
same: Former child and adolescent psychiatric patients
are at increased risk for development of future delin-
quency compared to the general population.
Childhood precursors of convictions for delinquency
Mental health (ICD-10)
Conduct disorder and hyperkinetic conduct disorder
independently represented high risks of later court con-
victions. Our findings reinforce an already extensive
body of research that has documented the association
between early conduct problems and later delinquency
[3,11,13,31-33], and give support to the assumption that
conduct disorder, as an antecedent, should be a priority
prevention target. For those children who met criteria
for both conduct disorder and ADHD, this did not tend
to add substantial to the prediction of future criminality.
This is in line with Lahey et al. [34], who found no ele-
vated risk for later antisocial problems among children
who met criteria for both conduct disorder and ADHD
compared to children with conduct disorder alone.
However, this issue is controversial, with research show-
ing discrepant findings [34,35], and should be further
explored in future research on larger populations than
the present one.
Individuals with ADHD in the absence of conduct dis-
order had no increased risk of delinquency compared to
others in this study. Several previous studies have con-
cluded likewise, that hyperactivity-impulsivity and atten-
tional problems are precursors of later delinquency only
when there are concurrent conduct problems [13,17,34].
Recently, Diamantopolou et al. [2], similarly, found sup-
port for this assertion, about no direct association
between ADHD symptoms in early childhood and con-
duct problems in adolescence, in their study testing
developmental pathways to antisocial personality
problems.
Other studies have concluded differently, finding
childhood ADHD to predict antisocial behaviour also in
the absence of childhood conduct disorder [3,7,8,15].
The above mentioned findings are in many ways diffi-
cult to reconcile because the relevant studies discussed
have used different designs (epidemiological vs. clinical),
different classification systems (DSM-IV vs. ICD-10 vs.
dimensionally scored symptoms) and different outcome
measures (conviction rate, self-reported crime, antisocial
personality disorder). In some of the studies [15,16]
oppositional defiant disorder (ODD) was not an exclu-
sion criteria for children with ADHD, which in turn
may have increased the risk for later criminality in these
ADHD groups.
Our findings partly support both of the contradictory
assertions mentioned above. We did not find elevated
risk for convictions among individuals with ADHD
when compared to other child psychiatric patients, but
the crime rates for children with ADHD seemed to be
elevated compared to a crude estimate in the general
population. Because the comparison group in this study
was referred in-patients with other diagnoses than
ADHD, our findings apply only to differences among in-
patient children who received different diagnoses. Longi-
tudinal studies including large groups of children with
ADHD matched with symptom-free control groups have
to be conducted in order to address the question of
whether ADHD alone predicts criminality. Nonetheless,
previous research has found a linear association between
the number of behavioural problems and later antisocial
problems [34,36]. All our children were severely affected
in-patients with extensive symptom load and with low
psychosocial functioning. Thus, our finding, that ADHD
did not predict subsequent delinquency, should
strengthen the assumption that there is no direct asso-
ciation between ADHD and later criminality.
However, early hyperkinetic symptoms have been
reported to enhance the development of early onset CD
[35]. Our findings thus illuminate the importance of tar-
get intervention in the ADHD group, to prevent devel-
opment of comorbid conduct disorder, which has been
claimed to be the mediator between ADHD and crimin-
ality [32].
Despite children in our in-patient population display-
ing highly elevated levels of symptoms, co-occurring
internalizing and externalizing problems did not appear
to elevate risk for developing delinquency. We found
that mixed disorder of conduct and emotions was less
likely to be associated with delinquency than pure con-
duct disorder. Recently, Diamantopoulou et al. [2], simi-
larly, found that neither depression nor somatic
problems in adolescence appeared to add to the predic-
tion of adult antisocial problems. This contrasts with
the results of a study conducted by Sourander [8], who
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duct problems had a higher risk of criminality than
those with conduct problems only. Fombonne and Har-
rington found, on their side, similar outcome in children
with comorbid depressive and conduct disorder and in
children with conduct disorder alone [18,19]. Our dis-
crepant findings may be due to different study designs.
Sourander and Diamantopoulou conducted epidemiolo-
gical studies in which internalizing and externalizing
problems at baseline were measured using self-reports
and reports from parents and teachers, without any clin-
ical diagnostic evaluation of the samples. In the present
clinical study, symptom patterns were classified accord-
ing to standardized diagnostic criteria. Although Fom-
bonne and Harrington also used a categorical approach
in their clinical studies, they focused on depression. In
our study, we clustered all emotional disorders into a
single group, and we cannot, therefore, directly compare
these studies. We need further large scale intervention
studies to finally answer whether targeting emotional
disorders is likely to reduce the association between
conduct disorder and delinquency.
Sociodemographic variables
Well known risk factors such as male gender and family
adversities [3,28,37] were also in this study associated
with later delinquency. We used the chronic family diffi-
culties scale (CFD) score to assess the family adversities.
A high CFD total score, representing an accumulation
of unfavourable psychosocial background factors (e.g.
low family income, poor social network and parental
psychopathology), significantly predicted future crimin-
ality (p < 0.01).
Previous studies have reported low income families
with disturbed environments to be prevalent among
children with conduct disorders [3,38]. Recently, D’Ono-
frio 2009 et al. [39] even claimed that there is a causal
association between family income and childhood con-
duct problems, and emphasized the importance of iden-
tifying family income as a crucial risk factor for
development of early CD. In our study, high CFD scores
were highly prevalent among all the children with con-
duct disorders (Table 1), and about half of these chil-
dren turned out to be delinquent. The present finding
highlights the importance of early intervention among
children with severe family difficulties to avoid develop-
ment of early CD, which is highly associated with
further criminality.
Factors reducing the risk of delinquency
As demonstrated in other studies, PDD and mental
retardation appeared to protect against delinquency
[26,40]. This is not unexpected considering the overlap
between the PDD group and those with mental retarda-
tion (66% of the PDD population had mental retarda-
tion), and that mentally retarded and autistic people are
often raised in protected environments at home or in
institutions. Besides, individuals with severe mental
retardation are seldom prosecuted for violation of the
law, although, according to the penal code, they can be
sentenced to mandatory care. Thus, the strong negative
association between cognitive disabilities and convic-
tions found in this study may therefore be an artefact of
such practices. Worth mentioning, when those indivi-
duals with severe mental retardation were excluded
from the material, mental retardation still remained pro-
tective, which means that having a mild mental retarda-
tion also seemed to reduce the risk for criminality in
our population. The strong negative association between
PDD and convictions was found regardless of exclusion
of those with comorbid mental retardation. This
strengthens the finding of reduced risk for delinquency
in this group regardless of intellectual level, but may
still be due to close monitoring of these individuals in
protected environments.
Strengths and limitations
In this study, data were collected over a period varying
from 19 to 41 years (the mean follow-up period was 30
years) in a longitudinal follow-up study to examine the
link between psychiatric disorders in childhood and
later delinquency. The study’s strengths are the long fol-
low-up interval and the large number of patients
included, combined with the high proportion of patients
traced at follow-up (87%). The outcome measures are
robust official records data. To a certain extent, the
study’s design can be regarded as quasi-prospective
because the data were collected from the hospital
records before the outcome were obtained from official
records.
The study has several limitations. All information was
based on hospital records; these are not always reliable
scientific sources. However, the hospital records were of
good quality giving a detailed and thorough description
of the patients’ symptoms, scholastic skills and child-
hood circumstances. The re-diagnosis and scoring of the
data from the study sample were completed by experi-
enced psychiatrists. Inter-rater reliability was high, in
line with previous research, where validity of file-based
diagnostic ratings has been found satisfactory [41,42].
The study population is not representative of child
psychiatric patients in general. Because these in-patients
represented severe cases that might represent a worsen-
ing of the long-term outcome, factors identified in this
study should only be interpreted as vulnerability factors
within a psychiatric in-patient population. However, we
have confidence in the findings because they replicate
results from other studies with different populations.
Results obtained from multivariate regression analyses
should always be interpreted with caution, and the
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factors.
The study considered only sentenced criminality. This
probably underestimates the antisocial activity, perhaps
especially among those individuals with severe mental
retardation which often are exempted from criminal
prosecution. However, the use of official crime records
ensured that only criminal acts severe enough to elicit
sanctions from the justice system were included, and
bias in self-reported offending were avoided.
Generalization of the findings is limited to nations
with similar criminal judicial systems.
Finally, our small group of convicted females provided
insufficient statistical power to predict delinquent beha-
viour in females exclusively.
Conclusions
Our results indicate that it seems possible to identify
children with a high risk of developing delinquency. The
crime rate in this study of former child psychiatric in-
patients was more than twofold that of the general popu-
lation. We found conduct disorder alone or in combina-
tion with hyperactivity in childhood to be highly related
to delinquency in adulthood. Our controversial finding,
that conduct disorder combined with emotional disorder
was less associated than conduct disorder alone, should
be addressed in future research. We found chronic family
difficulties to predict future criminality. Taking both
diagnosis and family difficulties into account could
enhance the prediction of future delinquency.
Interestingly, children with ADHD in the absence of
conduct disorder had no higher risk for later delin-
quency than the rest of the study population in the pre-
sent study. As these children had extensive symptom
load, our finding strengthens the assumption that there
is no direct association between hyperkinetic symptoms
and criminality.
Acknowledgements
We gratefully acknowledge Eili Sponheim, Ingrid Spurkland and Inger Helene
Vandvik for their participation in recoding hospital records and for their
crucial role in initiating and supporting the accomplishment of the study.
Author details
1Division of Mental Health and Addiction, Oslo University Hospital, Norway.
2Institute for Clinical Medicine, University of Oslo, Norway.
3Centre for
Forensic Psychiatry, Division of Mental Health and Addiction, Oslo University
Hospital, Norway.
4Unit of Biostatistics and Epidemiology, Oslo University
Hospital, Norway.
Authors’ contributions
All authors (except BS) conceived of and designed the study. MM
participated in the collection of data, performed statistical analyses and
drafted the first manuscript. BG participated in the collection of data, helped
with statistical analyses and made significant contribution to the final draft.
BS made significant contribution to the statistical analyses and critically
reviewed the manuscript. EK made significant contribution to the final draft.
AMM participated in the collection of data, made significant contribution to
the final draft and supervised the work and critically reviewed the
manuscript. All authors read and approved the final manuscript.
Competing interests
The authors declare that they have no competing interests.
Received: 2 November 2010 Accepted: 11 April 2011
Published: 11 April 2011
References
1. Caspi A, Moffitt TE, Newman DL, Silva PA: Behavioral observations at age
3 years predict adult psychiatric disorders. Longitudinal evidence from a
birth cohort. Arch Gen Psychiatry 1996, 53:1033-1039.
2. Diamantopoulou S, Verhulst FC, van der Ende J: Testing developmental
pathways to antisocial personality problems. J Abnorm Child Psychol 2010,
38:91-103.
3. Farrington DP: Implications of criminal career research for the prevention
of offending. J Adolesc 1990, 13:93-113.
4. Fergusson DM, Horwood LJ, Ridder EM: Show me your child at seven: the
consequences of conduct problems in childhood for psychosocial
functioning in adulthood. Journal of Child Psychology & Psychiatry & Allied
Disciplines 2005, 46:837-849.
5. Kim-Cohen J, Caspi A, Moffitt TE, Harrington H, Milne BJ, Poulton R: Prior
juvenile diagnoses in adults with mental disorder: developmental
follow-back of a prospective-longitudinal cohort. Arch Gen Psychiatry
2003, 60:709-717.
6. Moffitt TE, Caspi A, Harrington H, Milne BJ: Males on the life-course-
persistent and adolescence-limited antisocial pathways: follow-up at age
26 years. Dev Psychopathol 2002, 14:179-207.
7. Simonoff E, Elander J, Holmshaw J, Pickles A, Murray R, Rutter M: Predictors
of antisocial personality. Continuities from childhood to adult life. Br J
Psychiatry 2004, 184:118-127.
8. Sourander A, Jensen P, Davies M, Niemela S, Elonheimo H, Ristkari T, et al:
Who is at greatest risk of adverse long-term outcomes? The Finnish
From a Boy to a Man study. J Am Acad Child Adolesc Psychiatry 2007,
46:1148-1161.
9. Fazel S, Danesh J: Serious mental disorder in 23000 prisoners: a
systematic review of 62 surveys. Lancet 2002, 359:545-550.
10. Sorland TO, Kjelsberg E: [Mental health among teenage boys remanded
to prisoner]. Tidsskr Nor Laegeforen 2009, 129:2472-2475.
11. Barkley RA, Fischer M, Smallish L, Fletcher K: Young adult follow-up of
hyperactive children: antisocial activities and drug use. J Child Psychol
Psychiatry 2004, 45:195-211.
12. Fischer M, Barkley RA, Smallish L, Fletcher K: Young adult follow-up of
hyperactive children: self-reported psychiatric disorders, comorbidity,
and the role of childhood conduct problems and teen CD. J Abnorm
Child Psychol 2002, 30:463-475.
13. Satterfield JH, Faller KJ, Crinella FM, Schell AM, Swanson JM, Homer LD: A
30-year prospective follow-up study of hyperactive boys with conduct
problems: adult criminality. J Am Acad Child Adolesc Psychiatry 2007,
46:601-610.
14. Babinski LM, Hartsough CS, Lambert NM: Childhood conduct problems,
hyperactivity-impulsivity, and inattention as predictors of adult criminal
activity. J Child Psychol Psychiatry 1999, 40:347-355.
15. Mannuzza S, Klein RG, Abikoff H, Moulton JL III: Significance of childhood
conduct problems to later development of conduct disorder among
children with ADHD: a prospective follow-up study. J Abnorm Child
Psychol 2004, 32:565-573.
16. Mannuzza S, Klein RG, Moulton JL III: Lifetime criminality among boys
with attention deficit hyperactivity disorder: a prospective follow-up
study into adulthood using official arrest records. Psychiatry Res 2008,
160:237-246.
17. Fergusson DM, Lynskey MT, Horwood LJ: Attentional difficulties in middle
childhood and psychosocial outcomes in young adulthood. J Child
Psychol Psychiatry 1997, 38:633-644.
18. Harrington R, Fudge H, Rutter M, Pickles A, Hill J: Adult outcomes of
childhood and adolescent depression: II. Links with antisocial disorders.
J Am Acad Child Adolesc Psychiatry 1991, 30:434-439.
19. Fombonne E, Wostear G, Cooper V, Harrington R, Rutter M: The Maudsley
long-term follow-up of child and adolescent depression. 1. Psychiatric
outcomes in adulthood. Br J Psychiatry 2001, 179:210-217.
Mordre et al. BMC Psychiatry 2011, 11:57
http://www.biomedcentral.com/1471-244X/11/57
Page 9 of 1020. Cohen P, Cohen J, Brook J: An epidemiological study of disorders in late
childhood and adolescence–II. Persistence of disorders. J Child Psychol
Psychiatry 1993, 34:869-877.
21. Lahey BB, Loeber R, Hart EL, Frick PJ, Applegate B, Zhang Q, et al: Four-year
longitudinal study of conduct disorder in boys: patterns and predictors
of persistence. J Abnorm Psychol 1995, 104:83-93.
22. Sondenaa E, Rasmussen K, Palmstierna T, Nottestad J: The prevalence and
nature of intellectual disability in Norwegian prisons. J Intellect Disabil Res
2008, 52:1129-1137.
23. World Health Organisation: The ICD-10 classification of mental health and
behavioural disorders (ICD-10). Clinical descriptions and diagnostic guidelines.
Geneva 1993.
24. Vandvik IH, Hoyeraal HM, Fagertun H: Chronic family difficulties and
stressful life events in recent onset juvenile arthritis. J Rheumatol 1989,
16:1088-1092.
25. Hodgins S: Mental disorder, intellectual deficiency, and crime. Evidence
from a birth cohort. Arch Gen Psychiatry 1992, 49:476-483.
26. Kjelsberg E, Dahl AA: A long-term follow-up study of adolescent
psychiatric in-patients. Part II. Predictors of delinquency. Acta Psychiatr
Scand 1999, 99:237-242.
27. Shaffer D, Gould MS, Brasic J, Ambrosini P, Fisher P, Bird H, et al: A
children’s global assessment scale (CGAS). Arch Gen Psychiatry 1983,
40:1228-1231.
28. Kjelsberg E, Dahl AA: High delinquency, disability and mortality–a register
study of former adolescent psychiatric in-patients. Acta Psychiatr Scand
1998, 98:34-40.
29. Skardhamar T: Lovbruddskarrierer og levekår (Criminal career and life
conditions). Statistics Norway 2010.
30. Ostman O: Child and adolescent psychiatric patients in adulthood. Acta
Psychiatr Scand 1991, 84:40-45.
31. Engqvist U, Rydelius PA: Child and adolescent psychiatric patients and
later criminality. BMC Public Health 2007, 7:221.
32. Mannuzza S, Klein RG, Konig PH, Giampino TL: Hyperactive boys almost
grown up. IV. Criminality and its relationship to psychiatric status. Arch
Gen Psychiatry 1989, 46:1073-1079.
33. Robins LN: Sturdy childhood predictors of adult antisocial behaviour:
replications from longitudinal studies. Psychol Med 1978, 8:611-622.
34. Lahey BB, Loeber R, Burke JD, Applegate B: Predicting future antisocial
personality disorder in males from a clinical assessment in childhood. J
Consult Clin Psychol 2005, 73:389-399.
35. Lynam DR: Early identification of chronic offenders: who is the fledgling
psychopath? Psychol Bull 1996, 120:209-234.
36. Robins LN, Murphy GE, Woodruff RA, King LJ: Adult psychiatric status of
black schoolboys. Arch Gen Psychiatry 1971, 24:338-345.
37. Sourander A, Elonheimo H, Niemela S, Nuutila AM, Helenius H, Sillanmaki L,
et al: Childhood predictors of male criminality: a prospective population-
based follow-up study from age 8 to late adolescence. J Am Acad Child
Adolesc Psychiatry 2006, 45:578-586.
38. Loeber R, Burke JD, Lahey BB, Winters A, Zera M: Oppositional defiant and
conduct disorder: a review of the past 10 years, part I. J Am Acad Child
Adolesc Psychiatry 2000, 39:1468-1484.
39. D’Onofrio BM, Goodnight JA, Van Hulle CA, Rodgers JL, Rathouz PJ,
Waldman ID, et al: A quasi-experimental analysis of the association
between family income and offspring conduct problems. J Abnorm Child
Psychol 2009, 37:415-429.
40. Mouridsen SE, Rich B, Isager T, Nedergaard NJ: Pervasive Developmental
Disorders and Criminal Behaviour: A Case Control Study. Int J Offender
Ther Comp Criminol 2007.
41. Grann M, Langstrom N, Tengstrom A, Stalenheim EG: Reliability of file-
based retrospective ratings of psychopathy with the PCL-R. J Pers Assess
1998, 70:416-426.
42. McKenzie K, Scott DA, Waller GS, Campbell M: Reliability of Routinely
Collected Hospital Data for Child Maltreatment Surveillance. BMC Public
Health 2011, 11:8.
Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1471-244X/11/57/prepub
doi:10.1186/1471-244X-11-57
Cite this article as: Mordre et al.: The impact of ADHD and conduct
disorder in childhood on adult delinquency: A 30 years follow-up study
using official crime records. BMC Psychiatry 2011 11:57.
Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
Mordre et al. BMC Psychiatry 2011, 11:57
http://www.biomedcentral.com/1471-244X/11/57
Page 10 of 10